Introduction
Streptococcus pneumoniae is a major etiological pathogen of otitis media, pneumonia, bacteremia, and meningitis in children and causes substantial morbidity and mortality worldwide 1 After the introduction of the PCV7 and the 13-valent pneumococcal conjugate vaccine (PCV13), the number of children with IPD markedly decreased in our hospital.
However, since 2015, three children with IPD have been admitted to our hospital. Here, we analyzed the serotype, multilocus sequence type, and antimicrobial susceptibility of S. pneumoniae strains isolated in these newly diagnosed cases. In addition, we analyzed the incidence of invasive bacterial disease before and after the introduction of conjugate vaccines. CSF examination showed a cell count of 1 /μL. Blood culture was positive for S. pneumoniae. We treated the patient with CTX and he was discharged 9 days after admission without any severe sequelae. pneumoniae was not performed in this case because the samples were unavailable. 
Materials and Methods

IPD was defined as any disease in which
Results
S. pneumoniae
Changes in Antimicrobial Susceptibility of IPD to
CTX
The percentages of penicillin G-non susceptible strains did not differ significantly from before to after PCV7 introduction (data not shown). S. pneumoniae strains causing IPD isolated in 2013 2016 were more sensitive to CTX than those isolated in 2010 2012 (p<0.01) ( Table 2 ).
Annual Change in the Incidence of Invasive Bacterial Disease
The annual change in the incidences of IPD, invasive H. influenzae disease, and other invasive bacterial diseases in children admitted to our hospital is shown in Table 3 .
The incidence of IPD clearly decreased after 2013 and increased in 2015. Invasive H. influenzae disease also decreased since the introduction of the Hib vaccine. However, the total incidence of invasive bacterial disease did not significantly decrease.
Discussion
After 12 . Table 3 It has long been recognized that PCVs are expected to be effective against IPD caused by drug-resistant strains 2 .
In our case series, CTX susceptibility improved after introduction of the PCV7 and the PCV13, which is contrary to a previous nationwide survey 2 .
In conclusion, IPD and invasive H. influenzae disease clearly decreased following introduction of the PCV7, the PCV13, and the Hib vaccine, as well as disease caused by antibiotic-resistant strains. Because epidemiological changes are expected to occur in the following years, optimized and continuous surveillance is required to monitor the emergence of both vaccine and non-vaccine serotypes and to evaluate drug resistance in invasive bacterial infection in children.
